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PRIORITY APPLN. INFO. : US 1999-384960 A 19990827 

AB The present invention is based on the unexpected discovery that 

single-stranded oligodeoxynucleotides, particularly when appropriately 
modified or placed in a compn. with a suitable macromol . carrier, can be 
as or more effective in making predetd. genetic changes to target genes 

in 

cells as the prior art, i.e., Kmiec type mutational vectors. A single 
stranded oligodeoxynucleotide suitable for use according to the present 
invention is termed hereafter a Single-Stranded Oligodeoxynucleotide 
Mutational Vector or .a SSOMV. The oligodeoxynucleot ides are effective in 
animal, plant and bacterial cells. Specific end modifications that 
greatly increase the effectiveness of the oligodeoxynucleotides in 
bacteria are described. In preferred embodiments the 
oligodeoxynucleotide 

is modified by the attachment of 3 1 and 5 1 blocking substituents such as 



In 



3' -3' linked cytosine nucleotide and a 5' linked indocarbocyanine dye. 

an alternative embodiment the modification can consist of the replacement 
of the 3 1 most and/or 5 1 most internucleotide phosphodiester linkage with 
anon-hydrolyzeable linkage such as a phosphorothioatediester linkage or a 
phosphoramidate linkage. Surprisingly, unmodified oligodeoxynucleotides 
can be as effective in mammalian cells, including in vivo hepatocytes, as 
the modified nucleotides and can be as effective or more effective than 
chimeric oligonucleotides that consist of a mixt . of , 
deoxynucleotides and 2 1 -O-Me ribonucleotides. 



REFERENCE COUNT: 
REFERENCE (S) : 



9 

(1) 

(2) 
(3) 

(4) 

(5) 
ALL 



Boussif; Proceedings of the National Academy of 

Sciences 1995, V92, P7297 CAPLUS 

Brush; US 5808044 A 1998 CAPLUS 

Campbell; The New Biologist 1989, VI (2), P223 

CAPLUS 

Hunger-Bertling; Molecular and Cellular 
Biochemistry 1990, V92, P107 CAPLUS 
Kunzelmann; Gene Therapy 1996, V3, P859 CAPLUS 
CITATIONS AVAILABLE IN THE RE FORMAT 



L3 ANSWER 2 OF 9 
ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 



AUTHOR (S) : 

CORPORATE SOURCE: 
SOURCE: 

PUBLISHER: 
DOCUMENT TYPE: 
LANGUAGE : 
GI 



CAPLUS COPYRIGHT 2001 ACS DUPLICATE 1 

1999:240162 CAPLUS 
130:338340 

2 1 -deoxyribo-PNAs : a structurally novel class of 
polyamide nucleic acids with good RNA and DNA binding 
affinity 
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AB 2 1 -Deoxy-ribo polyamicie nucleic acids ( 2 ' -deoxy-ribo-PNAs ) (I) are a new 
class of DNA analogs with a 2 1 , 3 ' -dideoxy-ribose-polyamide backbone 
structure. 2 1 -Deoxy-ribo-PNAs as well as chimeric 
oligonucleotide analogs with a mixed DNA / 2 ' -deoxy-ribo-PNA 
structure bind to single stranded complementary nucleic acids with 

similar 

affinities as natural DNA. 
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PRIORITY APPLN. INFO.: US 1996-25929 P 19960911 

WO 1997-IB1217 W 19970911 

AB The invention concerns mammalian recombinase genes (REC2) and their 

promoters. Overexpression of gene REC2 recombinase in a cell is found to 
facilitate homologous recombination, particularly homologous 

recombination 

using a DNA/RNA chimeric oligonucleotide and to 

sensitize a cell to the apoptotic effects of irradn. The REC2 promoter, 
in combination with a strong enhancer, e.g., a SV40 enhancer, was found 

to 

be a strong promoter following irradn. of the cells. A radiation 
induceable promoter can be used to sensitize a cell to radiation 
treatment 

by operably linking the radiation-induceable promoter to a gene whose 
expression converts a prodrug to a drug such as a herpes thymidine 
kinase gene. 
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TITLE: Nucleoside 3 1 -0- ( 2-oxo-"spiro"-4 . 4-pentamethylene- 
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CODEN: NUNUD5; ISSN: 0732-8311 
Marcel Dekker, Inc. 
Journal 
English 

Attempts at synthesis of "chimeric" oligonucleotide 

constructs ( PO/PS-Oligos ) possessing phosphate and P-stereo-def ined 
phosphorothioate inter-nucleotide linkages via combined 

phosphoramidite/oxathiaphospholane methods were unsuccessful. Therefore, 
novel monomers for oxathiaphospholane method, namely 5 ' -O-DMT- 
deoxyribonucleoside 3 1 -0- (2-oxo-spiro-4 . 4 -pentamethylene-1 .3.2- 
oxathiaphospholane) s, were prepd. and used together with their 
diastereomerically pure 2-thio analogs for the stereocontrolled synthesis 
of "chimeric" oligonucleotide constructs 
(PO/PS-Oligos) . 
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Synthesis and hybridization properties of modified 
oligonucleotides with PNA-DNA dimer blocks. 
Wenninger D. / Seliger H. 

D. Wenninger, University of Ulm, Section of Polymers, 
Albert-Einstein-Allee 11, 89069 Ulm, Germany 
Nucleosides and Nucleotides, (1997) 16/7-9 (977-980). 
Refs: 5 
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Different modified PNA-DNA dimer-analogous synthons (I and II) were 
synthesized as phosphoramidites . These dimer units were assembled by a 
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SOURCE : 
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DOCUMENT TYPE: 
FILE SEGMENT: 
LANGUAGE : 
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AB 



modified deoxythymidine and a modified PNA monomer. These synthons were 
used in the routine coupling procedure for oligonucleotides. Therefore no 
PNA coupling chemistry is necessary to synthesize PNA-DNA chimeric 
oligonucleotides. Various deoxyoligonucleotides were synthesized 
introducing the dimer blocks I and II at different positions in the 
sequences. Melting temperatures of the modified oligonucleotides with 
their complementary DNA analogues were determined. 
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AB 



Compds . and methods for prepg . nuclease-resistant oligonucleotide analogs 
are provided. In preferred embodiments, the methods involve solid-phase 
coupling of synthons bearing either 3 1 -electrophilic groups and 
5 1 -nucleophilic groups or 5 1 -electrophilic groups and 3 ' -nucleophilic 
groups to form neutral, achiral oligomers. In particular, 
amine-terminated synthons are coupled with aldehyde-terminated synthons 



to 



produce hydroxylamino- and/or hydrazino-contg . covalent linkages. 
Examples illustrate prepn. of a variety of nucleotide analogs, various 
nucleotide dimer and tetramer analogs contg. the novel linkages, and 
oligonucleotide analogs contg. both the novel and std. linkages. For 
instance, coupling of 
5. 1 -0-amino-N4-benzoyl-3 ' -O-tert-butyldiphenylsilyl-5- 

methyl-2 1 -deoxycytidine with 5 ' -O-tert-butyldiphenylsilyl-3 ' -deoxy-3 1 -C- 
f ormylthymidine to give an oxime, followed by deprotection of the 
benzamide function with NH3/MeOH, redn. of the oxime function with 
NaBH3CN, and reductive N-methylation with formaldehyde and NaBH3CN, gave 
the dimer TBDPS-0-T*MeC-0-TBDPS [TBDPS = tert-butyldiphenylsilyl ; * = 
3 ? -CH2NMeO-5' (hereafter "MMI") linkage; Me = 5-methyl] in 84% yield. 
This dimer was subjected to N-benzoylation, desilylation, tritylation, 



and 



phosphitylation, to give the dimer DMT-0-T*MeCBz-0-Amidite [DMT = 
4, 4 '-dimethoxytrityl; Amidite = P (NPr-iso2 ) OCH2CH2CN; Bz - N4-benzoyl] . 
This and similar MMI-linkage dimers and tetramers were used to prep, 
chimeric oligonucleotides such as 

T*TPSC*TPSCPSGPSCPSTPSGPSGPSTPSGPSAPSGPST*TPST*C (code no. 94 95; I; PS = 
phosphorothioate linkage) . As an antisense oligonucleotide for 
PKC-. alpha. mRNA in A549 cells, I showed greater activity (IC50 = 80 nM) 
than the analogous std. oligonucleotide sequence with pure 
phosphorothioate linkages (IC50 = 175 nM) . 
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-deoxy-2 ' , 3 1 -secothymidine t and its dimer t*t, where the 
, 3 ' -secothymidine t units are connected via a carbamate, 



*=3 1 -NH-CO-0-5 ' , internucleoside linkage has been achieved. These 
building 

blocks were protected in the 5 '-position, converted into their 
phosphoramidites, or attached onto CPG, and then used for 1 
chimeric oligonucleotide' synthesis. 
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Alkylation of a central gap of three phosphorothioate linkages into a 
dodecathymidine methylphosphonate with different iodoalkyl acylates 
yielded the corresponding neutral oligonucleotides. Upon incubation of 
these prooligonucleotides in cell extracts, the bioreversible alkyl 
acylate masking groups were selectively removed by carboxyesterases 
present in the milieu. 
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MEDLINE DUPLICATE 1 

97448861 MEDLINE 
97448861 PubMed ID: 9303186 

Studies on the mechanism of stabilization of partially 
phosphorothioated oligonucleotides against nucleolytic 
degradation . 

Uhlmann E; Ryte A; Peyman A 

Lombardi Cancer Center, Georgetown University Medical 
Center, Washington, DC 20007-2197, USA. 

ANTISENSE AND NUCLEIC ACID DRUG DEVELOPMENT, (1997 Aug) 
(4) 345-50. 

9606142. ISSN: 1087-2906. 



(JOURNAL ARTICLE) 



Journal code: CJY; 
United States 
Journal; Article; 
English 

Priority Journals 
199802 

Entered STN : 19980217 
Last Updated on STN: 19980217 
Entered Medline: 19980205 
AB The use of chimeric oligonucleotides (ODN) , in which 

certain phosphodiester internucleoside linkages are replaced by 
phosphorothioate (PS) linkages to provide protection against 
degradation by nucleases, is gaining increasing attention 



PUB. COUNTRY: 

LANGUAGE : 
FILE SEGMENT: 
ENTRY MONTH: 
ENTRY DATE: 



because of their significantly decreased propensity for nonantisense 
effects as compared with uniformly PS-modified ODN . We have recently 
reported that partially PS-modified ODN, in which end- capping is used to 
prevent hydrolysis by exonucleases in combination with PS 
protection at internal pyrimidine residues which are the major 
sites of endonuclease degradation, are surprisingly stable in serum. The 
present study investigates an additional role of the backbone 
modification 

in the stabilization of ODN against nucleolytic degradation. We show that 
the stability of an unmodified ODN in fetal bovine serum is significantly 
enhanced in the presence of PS-modified ODN. The magnitude of 
stabilization is strongly dependent on the type and degree of backbone 
modification. The observed effect is stronger for PS-modified ODN than 

for 

methylphosphonate (MP) -modified ODN and increases as the number of PS 
linkages in the ODN increases. Thus, nuclease stability of 
partially PS-modified ODN is not only caused by direct prevention of 
nuclease attack at the phosphate center but is additionally 
supported by interference of the nucleases with the PS groups of 
ODN, resulting -in decreased degradation. As the degree of many 
nonantisense effects caused by ODN, such as protein interactions and B 
cell stimulation, is dependent on the backbone modification, our results 
may have implications for the use of non-ODN nuclease inhibitors 
to reduce undesirable side effects. 
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TITLE: Oligodeoxynucleoside phosphoramidates (P-NH2) : synthesis 

and thermal stability of duplexes with DNA and RNA 

targets . 

AUTHOR: Peyrottes S; Vasseur J J; Imbach J L; Rayner B 

CORPORATE SOURCE: Laboratoire de Chimie Bio-Organique , Universite 
Montpellier 

II, Montpellier, France. 
SOURCE: NUCLEIC ACIDS RESEARCH, (1996 May. 15) 24 (10) 1841-8. 

Journal code: 08L; 0411011. ISSN: 0305-1048. 
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Journal; Article; (JOURNAL ARTICLE) 
LANGUAGE: English 
FILE SEGMENT: Priority Journals 

ENTRY MONTH: 199607 

ENTRY DATE: Entered STN: 19960808 

Last Updated on STN: 19960808 
Entered Medline: 19960731 

AB Syntheses of non ionic oligodeoxynucleoside phosphoramidates (P-NH2) and 
mixed phosphoramidate- phosphodiester oligomers were accomplished on 
automated solid supported DNA synthesizer using both H-phosphonate and 
phosphoramidite chemistries, in combination with t-butylphenoxyacetyl for 
N-protection of nucleoside bases, an oxalyl anchored solid 
support and a final treatment with methanolic ammonia. Thermal 

stabilities 

of the hybrids formed between these new analogues and their DNA and RNA 
complementary strands were determined and compared with those of the 
corresponding unmodified oligonucleotides, as well as of the 
phosphorothioate and methylphosphonate derivatives. Dodecathymidines 
containing P-NH2 links form less stable duplexes with DNA targets, 
d(C2A12C2) (deltaTm/modif ication -1.4 degrees C) and poly dA 
(deltaTm/modif ication -1.1 degrees C) than the corresponding 
phosphodiester and methylphosphonate analogues, but the hybrids are 



that 
less 



slightly more stable than the one obtained with phosphorothioate 
derivative. The destabilization is more pronounced with poly rA as the 
target (deltaTm/modif ication -3 degrees C) and could be compared with 

found with the dodecathymidine methylphosphonate . The modification is 

destabilizing in an heteropolymer-RNA duplex (deltaTm/modif ication -2 

degrees C) . As expected, the P-NH2 modifications are highly resistant 

towards the action of various nucleases. It is also demonstrated 

that an all P-NH2 oligothymidine does not elicit Escherichia coli RNase , 

hydrolysis of the poly rA target but that the modification may be 

exploited in chimeric oligonucleotides combining P-NH2 . 

sections with a central phosphodiester section. 
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TITLE: Synthesis of di-, tri-, and tetrameric building blocks 

with 

novel carbamate internucleoside linkages and their 
incorporation into oligonucleotides. 
AUTHOR: Habus I.; Temsamani J.; Agrawal S. 

CORPORATE SOURCE: Hybridon, Inc., One Innovation Drive, Worcester , MA 01605, 

United States 

SOURCE: Bioorganic and Medicinal Chemistry Letters, (1994) 4/8 

(1065-1070) . 

ISSN: 0960-894X CODEN: BMCLE8 
COUNTRY: United Kingdom 

DOCUMENT TYPE: Journal; Conference Article 

FILE SEGMENT: 029 Clinical Biochemistry 

037 Drug Literature Index 

LANGUAGE: English 
SUMMARY LANGUAGE: English 

AB Synthesis of di-, T*T, tri-, T*T*T, and tetrameric, t*T*T*T, building 
blocks with carbamate internucleoside linkage, * = 3 ' -NH-CO-O-5 ' , was 
achieved by the reaction of mono-, di-, or trimeric nucleoside 
5 1 -O-p-nitrophenyl carbonate intermediates with 30-amino-3 l - 
deoxythymidine . These building blocks were suitably protected at 
5 '-position and converted into phosphoramidites , or attached onto CPG, 



and 



then used for the 'chimeric oligonucleotide 1 

synthesis. The novel oligonucleotides derived therefrom have been studied 
for their binding properties to complementary nucleic acids and for their 
nuclease sensitivity. Oligonucleotides containing one, two, or 
three carbamate linkages at 3' -end, were found to have increased 
nuclease resistance and did not effect the duplex stability 
significantly. 
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